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The•• comment. of Z.nith Electronic. Corporation reply to select·

ed comments in re.ponse to the commi••ion's Second Report and

Order/Further Notice of Proposed Rule Making ("rurther Notice tl ) relat­

ed to the selection of a high-definition televielon (HDTV) syetem tor

the United states.

As in the Commie.ion's original Notioe, the oomments reflect the

continuing high level of interest in the.e prooeedings and in the work

of the commission and it. AdVisory Committee on Advanced Television

Services. zenith co..ends the commis.ion and the Advisory Committee

in this undertaking.

Zenith'. reply co••ents addre•• the availability and cost of

equipment, the vacating ot NTSC channel., aaximum field str.ngth and.
technical develop.ents. Many of our comments correct mi.conceptions

about progre.sive acan and production
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AVAILIBILITY axD COlT. O~ .QU%"'~

Some comment. in re.ponse to the 'ur~her Notice are again at­

tempting to gain support tor the production .tandard having 103~

active lines (interlaced) and a 6o-trame-per-second refresh rate (the

1125/60/2:1 Japanese-originated standard). Sony Corporation ot Ameri­

ca (Sony) bases its argument on worldwide economies of scale, picture

resolution, timely availability at equipment and, ot course, their own

substantial inve.tment.

1. Iconom1e. of Scale

There have been previous atte.pt. on the part ot Sony and other

Japan••• entities to e.tablish the 1125/60/2:1 .y.te••• a worldwide

production standard through the CCIR. The European Community haa

rejected these bids because ot the unfriendline•• ot the numb.r of

scanning lin.. (there is no aimple inteqer relationship' between 1125

and 1250), the difterent trame rates (60 versus 50 Hz) and their

desire to have a unique European tormat. In the United State., it has

Deen the general consen.u. to po.tpone the .election of a production

standard until the HDTV transmi.sion standard i••elected. It i.

highly unlik.ly that the European Community will piCk a scanning

standard that does not have a simple integer relationahip to their

11lectronic circuitry for tormat conversion is considerably siapler
and 1••• costly with foraat. that are related by .imple number ratios
suoh a. 2a1 and 3a2.
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exiating 62'-line, 50 HZ ayetea, and it i. even more unlikely that the

U.s. HDTV tranamiaaion .yat•• will be 1125-related, 80 the likelihood

ot a worldwide 1125/60/2:1 production atandard i. very .mall.

On the other hand, given the .eleotion at an NTSC·friendly HDTV

tran.miaaion sy.tem in the u.s., there ia an opportunity for a common

worldwide atandard that dRaa have aimple inteqer relationships with

both .xiatinq and tuture HDTV European and U.s. standards. Such a

d1qital standard has b.en propo.ed a. a "common imag. foraat" with

1080 active line. and 1920 horizontal pixel.. This tormat haa aimple

integ.r relation8hip.a with the u.S. propo.ed HDTV toraats ot 787.5

(720 active) and 1050 (960 active) line., the European HDTV format of

la50 (1152 active) line., the NTSa tormat at 525 (480 active) lin.a,

and the European PAL/SICAM tormata of 625 (576 aotive) lin... Alao,

the 1920-by-1080 ratio i. exactly 16-by-9 Which yields square pixels

with the universally aocepted 16:9 HDTV aspect ratio. The potential

tor the 1080·by-1920 common 1.age format i. belng aotively pur.ued by

the Advanced Televialon Syste.s Committe••

23 : 2 tor 7'7.5 and 9:8 tor 1050. (For slailar rea.on., Zenith ohose
the siaple 3a2 ratio between the zenith/AT'T .yst•• t. 787.5 progre.­
sive scan format and the 525 NTSC scan foraat.)
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2. Picture Reeolution

Sony (page 22) point. to Ita dramatic shorttall ot more than 1

million pixels" in the 787.~ line, 59.94 HI progre.sively scanned

tormat cho.en by two ot the tour u.s. digital proponents. The 787.5

toraat has 720 active line. and 1280 horizontal pixel. in AA£b 1/60 ot

a ••cond. It is extremely misleading to compare the number ot pixel•

• canned or displayed by the 1125/60/2:1 syste. in 1/30 ot a .econd to

the number ot pixels .canned or displayed by the 787.5 pro9resslve

standard in 1/60 ot a s.cond. The number ot pixel••cann.d or dis­

played during equal time trames is e.s.ntially the eam•• !

The real trade-oft in r ••olution betwe.n 187.5 progre.sive and

1125 interlace (or 1050 interlace, for that matter) is the ditterence

betw••n temporal resolution and spatial r.solution. While the inter·

laced .yste.s have 9reater spatial (~orizontal and vertical) re.olu­

tion, the progr••aive .ystem has double the temporal r ••olution or

motion rendition performance. The increa.ed spatial re.olution max
have .0•• ali9ht advantaqe when viewin9 extr••ely high-re.olution

atill.4 such aa sat.llite reconnais.ance photos, but the pr09r•••ively

3I t 1s th1•••••ntial equality 1n pixel and bit rat•• which mak.s the
r.cordin9 of the 787.5 progres.ive format po••ible on the 1125 inter­
laced 80 recorder through the use of the format converter d••i9ned by
the Advanced Televi810n Te.t center.

4Zenith and AT'T have pUblicly demon8trate4 787.5 progre••ive picture.
on v.ry large projection aystem. to tens ot thou.anda ot viewer••
Even w th extremely coaplex .till 8cene., concerna have not been made
a. to the adequacy of the spatial resolution.
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scanned and displayed tast motion acene. are far superior. S

Aa sony aU9ge.t. (at page 35), "[t]hree progra. types enjoy wide

appeal in the U.5& sporta, movie., and speoial events."' Accurate

portrayal and enjoyment of aports and special event. require the tast

motion rendition of proqressive scan. In today'. 24-frame-per-••cond

movie., ta.t human·viaion-trackable motion i8 carefully controlled by

the teChnical director. Surely, movie directora would preter to be

able to oapture tast motion accurately.

3. Timely Availability ot Equipmant

sony contend. that 1125/eO/2z1 stUdio equipment i. the only

readily available equipment and that develop.ent and deployment or

studio equip••nt in the 787.5 progre.aive format will be more expen­

sive and delay HDTV imple.entation and penetration.

There i8 no fundamental tachnoloqical barrier to studio equip.ent

a••ociated witb the 781.5 progre••ive format.

5Zenith and AT'T pUblic demonstration. haV8 inoorporated taat, highly­
complex motion eC8n•• to show the benetit. of i.proved te.POral
rendition. Material••elected by proponent. of interlaced .yatems
have qenerally avoided complex motion sportinq event••

'special event., per Sony (page 36), "such a. Ol~1c 9••e., major
qolt tournament., boxinq bouts, rock concert., hor.e rac••••• "
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Tube g•••r.. in the 787.! format exist. Our investigations sug­

gest that oharge ooupled davice (CCO) imagers tor cameraa and tilm

transfer are feasible. In fact, Sony sugg.sts (at page 21) that

"[cJlaarly, a ceo ima;.r could be d.v.loped with 1280 horizontal

pixels and 720 rows and the high sampling frequency r.quired to sus­

tain the real-time 787.~ progressive scan syate. -- using this sa.e

t.chnology."

Ba.eband high-definition digital r'corders exist and ara being

us.d (With the help of an external format converter) by zenith, AT&T,

QI/MIT, ATTC, ATEL and Cabl.Laba to record and playback tha ~87.5

progresaiva format. Modification ot current equipment for direct

recording and playback of 787.~ baaaband will not be diftioUlt, and

when there i. demand, we expect aquipaent manufacturers to re.pond.

It should alao be recognized that, r.gardl••• of tha transmission

format and produotion standard Ultimately .mployed, much ot the studio

proc.ssing can be done by reoording the partially compr••••d bit

str.am (say, 100 to 200 Mb/.) utilizing the existing and aub.tantially

1e.8 costly 0-1, D-2 and D-3 digital recording equipment.

It is olear that many stUdio .quipment manutacturers are awaiting

the selaction and .mergenc. ot the u.s. transmi••ion standard prior to

oo..it~in9 to build equipm.nt in any n.w HDTV .tandard. It is our

firm b.li.t that this transition will be rapid onc. the trans.i.sion

sy.t•• choice is cl.ar. Moreover, the entrance into the studio equip­

ment marketplace by .everal compani•• to maat the COBai.sion-imposed

imple.entation timetable will result in competitive torc•• to ensure



gOst-ettective and timely availability. This, ot cour.e, is oonsist­

ent with the prudent approach taken by the Commission to allow t ••tinq

and evaluation under the auspices of the Advisory Committee to deter­

m1ne the tran••ission format and than the p~oduotion format, rather

than i.suinq a directive.

4. Benefits of P~ogre••1ve Scan

In addition to the SUbstantially improved te.poral re.olution and

more than adequate spatial resolution mentioned above, the 787.5

progre.sive standard has many other banetita compared to interlaced

standard.:

Computer synthe.is/processing and production are great­

ly facilitated by progressive scanninq and square

pixels.

- Int.ro~rability with multi-media computinq and other

application. ie considerably easier with a progressive

tran••ission standard.

• Por-at conversion. are fac1litated by the progressive

tOr.Mat -- tor both home-entertainment and non-enter­

tainment applications -- due to the lack ot te.poral

artitacts inherent with interlace conversion.

']
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Addressability ot .atrixed tlat-panel display elementa

tor future hiqh-detinition projection ayatems requires

progressive soannin9 due to exce••ive smear with 30 Hz

refr••h rate•• '

~. U.S. Production Standard

Recognizing the n••d tor a u.s. production standard to support a

787.5 pr09ress1ve or lOeO interlaced tran••isslon standard, the atore­

mentioned 1080 active line. by 1920 horizontal pixel. coDon image

tormat haa been discue.ed and, at the urging of PBS, has been proposed

to the ATSC. It is clear that an ultimate produotion standard should

be of the proqre.sive scan type. Thus, the proposal to ATSC is tor

1080-by-1920 progres.ive with an interia proposal tor 1080-by-1920

interlace, whioh recognize. the potential near-term lack of progres­

aive scan equip.ent. Scan-convers1on to Ind f~om 787.5 i8 eaaily

achievable. Modifioation of existing 1125 (1035 active l1ne.) equip­

ment to handle the 1080 line structure a180 is believed to be eaaily

7Japan••• TeohnolOfY Bvaluation C.nter (JTBC) Pan.l aeport on Display
T.chnologi•• in Japan, June 1992, pp. 119-129 (.ection on projection
Displaya, author~ by William I. Glenn). JTIC i. operated tor the
u.s. Federal Qovernaent. sponsors are the National Science Pounda­
tion, the National Aeronautica and Space Adaini.tra~ion, the D.par~­
ment of commerce, the Depart.ent ot Energy, the Office of Naval Re­
.earch, the Deten•• Advanced Re.earch Projeot. Agency and the U.S.
Air Force.
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achieved. Neverthele•• , to •••ure ehat material. already exiseinq 1n

the 112e/60/2:1 tormat oan be u.ed in conjunc~lon with the 781.5

progressive format, Zenith and AT&T have successfully de.on.tra~ed8

the oonversion ot 112e interlaced material to the 787.5 progre.sive

tormat.

The Land Mobile Communication. council (pag_ 5, paragraph 8)

.u9ga.t. immediate vacating ot any NTSC channel onea a givan licensee

has made the tranai~ion to HDTV. Similarly, the National Telecommuni­

cation and Intormation Administration (pag.s ii and 4) sU99••ts broad­

oa.tars ahould choo.e whether to attar NTSC At HDTV and surrendar th_

unwanted channel "at any time."

Release ot an NTSC channel prior to a common aandated date 1.

contrary to our understanding ot the Commiaaion's and the television

induatry'. daaire to continue to serve the existing NTSC raceivers.

We ur98 the Commisslon to hold tirm 1n its NTsc-to-HDTV tranaaction

plans.

8National A••ooiation ot Broadcasters Convention, April 1992, and
over-the-air terr••trial broadcast, Milwauk.e, Wi.cons1n, to Glen­
view, Illinois, May 1992.
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General Instrument corporation (GI) auggeata <at page 4) that a

minimum field atren9th aignal over the entire principal community to

be served (auoh a8 that specified in 47CFR 173.685 tor NTSC transmia­

810n) may not be applicable tor HDTV. Assuming the a.lection ot a

digital HDTV syste., the transmitted power and the reaultant field

strength Qan ba about one-tenth ot that requirad for comparable cover­

aga with analog NTSC transmi.sion. To a.sure reliable reception, a

reduced but minimum field strength should be required over the entire

principal service oommunity.

The .lim~n.tion ot a minimum field strength rather than a rtdyg­

t1gn of that minimum (ralative to NTSC) i. not in the publio tnter­

est. A cellular approach would only be required it HDTV ooveraq_ were

re.tricted beoause of a shorttall in preventinq interterence fro. NTSC

transmi.aions in locations with comparable HDTV (deair_d) and NTSC

(undesired) 8i9na1 .trenqths. Furthermore, we do not believe that a

cellular trans.i••ion approaoh would be economical tor broadoaatera

(mUltiple transmitter., antenna. and antenna sites) or oonaumars

(antenn•• equipped with rotors).

The cellular approach ahould only be coneid.red as a last alter­

native to aid chann.l allocation. (It is not required by the

zenith/AT&t DSC-HDTV propoe.l.)
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We &qree with the finding. of the Advisory Coamittee in its Fifth

Interim Report that there are no new developments that are sUfficient­

ly concrete to be contemporaneously tested.

specifically, our review ot technologi•••entioned in re.pons.'

to the Furth.r Hotic. indeed indicate. neither "important new bene­

fite" nor "concrete state ot development.'f More specifically, the .0­
called Orthogonal Frequency Division MUltiplex (otOM) approach i. not

a DIK teohnology concept. Thi. prinoiple haa been known since the

1960. as an approach to aultipath problems.

Today, .ore practical and cost-ettective10 solutions to channel

equalization (ghost canceling) tor video trans.is.lon are available,

and are in tact implemented in the tour digital systems ourr.ntly

under evaluation. It 18 surprising that this 8 MHz syste. suggested

9 Comment. of Future 1"9'. Today, Quadratic solutions, Inc., William
r. schreib.r and peter D. Syae••

lOIn an HDTV receiver, the electronic COMplexity (Which translates
directly to 8ilicon Int'9rated circuit area and hence cost, of the
channel equalizer will be about 10' of the total digital processing.
on the other hand, the electronic complexity required'to de.odula~.

the 400-500 .eparate oarriere required by an OPOM sy.t•• at the
spe.ds r.quired for hivh-detinition video i. about 10 ti••• that ot
the currently propo.ed HDTV channel equalizer. Thu., the receiver
co.plexi~y of an orCH syate. is estimated to be about double tha~ ot
the proponent .yat••s currently being t.sted.
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in Europe is apparently advocated by so.. who have no

modulation/tran.mission .ystem experience and who have not prototyped

(or even 8imulated) the perforaance. On the other hand, tho.e with

handa-on experience in this field, inclUding Dr. Woo H. Paik" as well

•• Zenith'. own statt, .ee no important new benefit ot the orOH tor

HDTV in a 6-MHa channel.

While there are no new technologies needinq evaluation, the

Commi••ion should note the continued progre.. and improvement. being

made by the exi.ting HDTV proponent.. The Advi.ory Co.-itte. i.

making an ettort to deteraine how to recognize the improvements to

proponent syste. made atter test. We support this action and believe

it should beoome part of the r.oo~endation proo••••

'",-, 11see Affidavit ot Woo H. paik appended to the 01 .ub.i••ion.
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The.. reply coma.nt. and o~r prev1ou. .u~m1••1on. under rcc

Docket "-2'1 retleot Zenith's cont1nu1n9 inten•• inter••t -- •••

leading oolor televi,ion and piotu~. tub. m.nut.ctur.~ and .1 an HDTV

.~.~•• p1C'oponent (t.Qgethel' vitob ATIT) ... ion th••• pJ:oo••d1nv.. Zen1t.h

continu•• to lupport tUlly the Commi••ion and it. AdYi.o~y Co.-ittee

in it. 90&1. ot i.pla.entin; di91tal HDTV ••rvic. in a timely mann.r.

AcoordinV1f, Zenith urq•• the commi••1on to oontinua to ••tabli.h fir.

.chedula. and p~oo.dUI.' tor HDTV implementat1on•

•••••atful1r ~" ••
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I, Stephen ~. Weber, nereby certify that a true oopy of the

forec;olnq "ltplY Co._ntl of Zenith Ilect,ronS-c. C:or:poratlon,t were

a.rved thl. 17th 4.y of AU9ult, 1"2, by rirat Qla•• U.8. Mail, poat­

_,. prepald, upon the party li.ted below,

William Q. Connollr
Senior v.P. , G.n.~.l Man.,er
sony 81th Definition ,aoility
10302 We.' W••hinqton Boulevard
Capra Buildin, Room 201
CUlver City, California g0232
(202) 833-"00

John I. Rlchard.
13an,ral Coun.el
Land Mobile Comaun10.tio". Council
lel1.~ , Heckm.n
1001 G Street, N.W.
Suit. !lao w••t
W••binttoft, D.C. 20001
(202) 43.-4210

,hyl1ia It Halt.oak
Aotin; Chi.f Couft.el
National TeleoolDunioatlon.
, Information Ad.iftl"ration
U.S. Dept. of ca.aeroe, Room 4713
14th .tr,et , con.titucioft Av•• , N.W.
Wa.h1n;ton, D.C. 20230
(202) 377-1,11e
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Quiner loci,.".
A••oo at. O.ner&l coun.el
General Xn.trument Corporation
11" t street, NW, 5th Floor
W••hln9ton, D.C. a0038
(202) 833-1700

W!111•• P. Ich~.1ber
'rot•••or of .1.ot~ic.l
In,1n••rin9, "eritu.
R••••~ch Laboratory of
11ectronlClI
M••••ahu••tt. tn.t1tute of
TeahftolQty
3'-541 IIIII'
Cambr14,e, M••••ohu••tt. 02139
(117) 353"3""

Mr. 'eter D. Iyme.
11114 ,.11 Road
ar••• Valley, Ca11forn1a "949
(01') 418-3437



Mr. Alex Haa.
Director of Software R•••arch
Quadratic Solution., Inc.
3003 Por.ythe circle
Hunt.vill., Alabama 35810
(205) 53~-1999

15

Raymond A. Kowalski
puture Iaaq.. Today
Keller and Heckman
1001 G Street, N.W.
Suit. 500 West
Wa.hin9ton, D.C. 20001
(202) 434-4230


